. The films alternately have atomic masses m and M, with m corresponding to the outermost films. The crystal structure (fcc) and interaction between particles (Lennard-Jones 12-6 with the same potential parameters) are assumed to be identical for both types of particle; only the masses are different.
increases in superconducting transition temperatures (T,) for layered structures consisting of alternating films of dissimilar metals. The hypothesis used to explain this result was a decrease in the phonon frequencies due to surface and interface effects. This hypothesis has several sources of support. First, it is in accordance with the qualitative behavior of the experimental results. (There is an initial rise in T, for a thickness of less than about three monolayers, which can be explained by the proximity effect, ' and than a de- crease in T, which can be attributed to a decrease in the relative importance of surface and interface effects. ) Second, the results of McMillan' suggest that changes in the phonon frequencies are of primary importance in determining changes in T"at least for some materials. Third, there is good evidence that changes in T, for disordered and amorphous materials are due mainly to changes in the phonon frequencies. ' Finally, Dickey and 
where (4) with N representing the number of vibrational frequencies (() Equations (9)- (11) suggest that 
Also, if the mass M& of the film is varied, but the force constants and the position of the film within the layered structure are not changed, then are, respectively, increased or decreased.
The main implication of the present results is that changes in the phonon frequencies due to interface effects are only a few percent of the changes produced by surface effects. Consequently, the change in frequencies produced by a surface and an interface is only about half the change produced by two surfaces -more specifically, about 40-50/q for three-layer films with mass ratios ranging from 1/5 to 5/1. This conclusion, of course, has been shown to hold only for a model in which the interface involves nothing more than a mass mismatch. In real films the situation will be complicated by mismatches in structure as well (not to mention differences in the effective ion-ion interaction and changes in the electronic properties). It is rea. -sonable to expect, in fact, that the influence of structural mismatching between films is comyarable in imyortance to that of disorder within the films, and that both types of disorder will have a substantial effect on the phonon frequencies in experimental films.
